Engineering Mathematics is a key area of all engineering degree courses and the changes to the pre-university mathematics syllabus mean that many departments and institutions are developing strategies to support their students with their mathematics. As for UKM, students are required to take four basic mathematics subjects i.e. algebra, vector calculus, statistic and complex number before they can continue with their respective engineering courses. The study involved the details learning outcomes of mathematics courses at Pre-University which include matriculation and STPM and the details learning outcomes of all mathematics courses at FKAB, UKM. In order to study their weaknesses of mathematical foundation, they were given a set of mathematics questions aimed at assessing their conceptual understanding of mathematics. Students were tested based on elementary mathematical concepts such as functions and graphs, differentiation integration, vectors and etc. Data were analyzed over four departments, representing
Introduction
In recent years, it was found that there is a serious decline in students' basic mathematical skills and level of preparation on entry into Higher Education. In the university level, most programs of study require mathematics, as the ability to master mathematical skills as an important indicator of potential for students' in all levels of academics endeavors (Tang et al., 2009) .
Over the last ten years, Sutherland and Pozzi (1995) discovered that engineering Institutions in London have been facing a growing challenge of undergraduates being accepted for degree courses with relatively low mathematics qualifications. Undergraduate Engineers faced difficulties in understanding the need to study mathematics. In engineering, mathematical knowledge is one of the most important tools for engineers. Mathematics for the engineering student should be regarded as a language of expressing physical, chemical and engineering laws (Sazhin, 1998) . From the first semesters on a sound knowledge of mathematics is necessary for being successful in the basic subjects of engineering. Without a strong mathematics background, students usually have a great level of difficulty in engineering subjects resulting in a very low level of satisfaction with the overall engineering program.
Engineering as a profession requires a clear understanding of mathematics, science and technology (Pyle, 2001 ). In engineering, mathematical and scientific theories and principles are applied to real life situations and used to develop economical solutions to technical problems. Algebra and analysis, probability and discrete mathematics are part of a large common core. It is vital therefore, that the engineering graduate acquires not only an empirical but also abstract understanding of mathematics (Sazhin, 1998) .
A learning outcome is the specification of what a student should learn as the result of a period of specified and supported study (Harvey, 2004) . Learning outcome according to Adam (2004) is a written statement of what the successful student is expected to be able to do at the end of the course unit, or qualification. It is concerned with the achievement of the students rather than the intentions on the teacher. It is also can describe significant and essential learning that students have achieved and can reliably demonstrate at the end of a course or a program.
Learning outcome refer to observable and measurable knowledge, skills and attitudes. It should: reflect broad conceptual knowledge and adaptive vocational and generic skills reflect essential knowledge, skills or attitudes focus on results of the learning experiences reflect the desired end of the learning experience, not the means or the process represent the minimum performances that must be achieved to successfully complete a course or program Key skills are skills that are readily transferred to employment in other contexts, such as written and oral communication, working within team, problem solving, numeracy and IT skills.
This study investigated the level of mathematical knowledge among first year engineering students in UKM. The objective is to identify any mathematical topics which are considered difficult by the student.
Learning Outcomes Of Pre-University Mathematics
There are two major pre-university systems for admission to Malaysian public universities which are Malaysian Higher School Certificate (STPM) and one-year matriculation programme conducted by Ministry of Education. Mathematics is one of the compulsory subjects that have to be taken by both STPM and matriculation students.
Learning Outcomes of STPM Mathematics
In STPM level, there are a few types of mathematics offered namely Mathematics T, Mathematics S and further mathematics. Mathematics T (also known as Pure Mathematics) is taken by most science stream students whereas Mathematics S (also known as Statistical Mathematics) is taken by some art students. Meanwhile, further mathematics is taken as the optional fifth subject by some science stream students. 
Learning Outcomes of Matriculation Mathematics
Unlike STPM, the mathematics syllabus for matriculation is divided into two types which is for one-year programme and for two-year programme. Mathematics syllabus for one-year programme are: QM016 (for all students for the first semester) QS026 (for science students for the second semester) QA026 (for accountancy students for the second semester) whereas the mathematics syllabus for two year programme are: First year : DM014 (first semester) and DM024 (second semester) Second year : follow through the one year programme
The details syllabus for matriculation mathematics is as shown in Table 2 and 
Methodology
A total of 232 first year students from Faculty of Engineering and Built Environment, UKM were given a set of mathematics problems. The students were from Department of Chemical and Process Engineering (JKKP), Department of Mechanical and Materials Engineering (JKMB) Department of Civil and Structural Engineering (JKAS), and Department of Electrical, Electronics and Systems Engineering (JKEES). The mathematics problems mainly covers topics on functions, matrices, differentiation, integration, vectors, etc. Results were analyzed on the performance based on gender, departments and entry qualifications. Students profile would be also taken into accont in analyzing this study.
Data Analysis and Discussion
Most of the engineering students attended matriculation before entering UKM (81.47%), followed by STPM (14.66%) and Diploma (3.02%) as depicted in Figure 1 . There is a student who took A-level before entering UKM while another student is from Indonesia (0.86%). Figure 2 shows the overall results from the pre-test with respect to the department. Overall, the average result obtained by the student is 60.64%. The maximum mark is 96.67% while the minimum mark is 26.67%. Majority of the students scored between the range of 60-80 marks (45.69%). Only 6.03% of the student scored between 20-40 marks.
Differences were seen between departments in the score of pre-test performance as shown in Figure 2 . Students from JKKP obtained highest average result that is 67.02% whereas JKAS is the lowest since the average mark is 55.93%. It is found that student with STPM qualification performed better compared to student with matriculation and diploma qualification (Table 4 ). The average result obtained by STPM student is 68.33%, whereas matriculation and diploma obtained 59.95% and 40.95% respectively. Students with STPM qualification outperformed student with other entry qualifications and this finding was consistent with the study which has been documented by Zainuri et al. (2009) . 
Conclusions
Mathematics is an important tool in engineering. The learning outcomes of pre-university mathematics are actually relevant to the learning outcomes of university mathematics in FKAB, UKM. Although the findings of the investigation is on the positive side it does not mean that the relevance of the learning outcomes of mathematics courses during pre-university to university mathematics will improve the achievement of FKAB students in mathematics courses without taken any action on their side. As educators and academicians of the faculty, we can only restructure the courses due to the relevance of their fields and deliver the contents in the best way.
It can be observed that student from JKKP obtained the highest average result than students from other departments. Also, students with STPM qualification outperformed student with other entry qualifications.
In identifying the weaknesses of mathematical foundation in the first year engineering students, it showed that the students are weak in some fundamental topics such as Exponential Function, Trigonometry, Number Set and Vectors. Students find these topics difficult maybe because they are lack of exposure during their pre-university.
